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What’s consciousness?
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Laureys et al, Lancet Neurol, 2004; the European Task Force on Disorders of Consciousness, BMC Med, 2010
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“There’s nothing we can do… 

he’ll always be a vegetable.”



2 networks
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Laureys, Scientific American 2007; Vanhaudenhuyse et al, J Cogn Neurosci 2011
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Clinical evaluation



 Misdiagnosis ~ 40% w/o validated & sensible scale

 Prognostic, therapeutic and ethical implications

Schnakers et al., BMC Neurology, 2008; Gosseries et al., Brain Inj, 2014

Demertzi et al, J Neurology 2011

(non traumatic)
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Why do we need an accurate 

diagnostic?

Treatment

Thibaut et al, Neurology 2014

MCS > UWS

Ethics / end-of-life decisionsPrognostic

Cassol et al, in prep

UWS at 1 month

MCS at 1 month

Death

Death

Emergence

MCS

UWS

UWS UWS



Glasgow Coma Scale (GCS)

 Total score (/15) = 3 subscales :

• Motor response (/6)

• Verbal response (/5)

• Eyes opening (/4)

 Advantages: Short, easy, done/known worldwide

 Limitations:

 Difficult to differenciate small changes in states of consciousness

 Doest not assess visual pursuit (1st sign of consciousnes & LIS ! )

Teasdale & Jennett, The Lancet, 1974; Laureys et al., The Lancet Neurology, 2014; Ledoux & al., Réanimation, 2008
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Full Outline of UnResponsiveness (FOUR)

 Total score (/16) = 4 subscales : 

• Eye response (/4)

• Motor response (/4)

• Brainstem reflexes (/4)

• Respiration (/4)

 Advantages : Short & easy to perform

Assess visual pursuit

 Few limitations :

 Does not include ALL criteria for MCS

 Not well adapted in rehab centres

Kornbluth & Bhardwaj , Neurocritical Care, 2011 ; Schnakers et al. , American Neurological Association, 2006  ; Seel et al, 

Arch Phys Med Rehab, 2011 ; Wijdicks & al., Ann Neurol, 2006 
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Coma Recovery Scale – Revised (CRS-R)

 Total score (/23) = 6 subscales :

 Auditory function (/4)

 Visual function (/5)

 Motor function (/6)

 Verbal function (/3)

 Communication (/3)

 Arousal (/3)

+ Brainstem reflexes & 

contextualized emotional 

responses

! Total score ≠ diagnosis

> 10 MCS

Giacino et al., Neurology, 2002 ; Chatelle et al, Arch Phys Med Rehab, 2016
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Why the CRS-R ?

 Most sensitive to dectec signs of consciousness  MCS 

 Guidelines (administration & scoring)

 Excellent internal validity & test-retest reliability

 The only scale that includes all the criteria of the Aspen group for MCS

 Operational definition for each items

 Possibility to identify confounding factors (deafness, aphasia, 

blindness) when improbable scores occur
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Giacino et al., Neurology, 2002; Bruno et al, J Neurology, 2011; Chatelle et al, Arch Phys Med Rehab, 2016; Wannez et al, Annals of 

Neurology, 2017 ; Wannez et al., Brain Inj, 2017 ; Wannez et al, Neuropsych Rehabil, 2017



How many assessments ?

10

 Min 5 sassements

3 -10 j

 Chronic patients      

(> 28 days)

 1X  high rate 

misdiagnosis

Wannez et al, Annals of Neurology, 2017



Most frequent behaviors ? 

Wannez et al, Neuropsych Rehabil, 2017

CRS-r of 282 patients

 5 items 

• Fixation

• Visual pursuit

• Command following

• Localization to pain

• Automatic motor react°

 If only 1 sign ?

 99%

11



Clinical application 
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Wannez et al., Brain Inj, 2017

Visual pursuit  1st sign to be recovered

Use a mirror (auto-referential, bright & 

dynamic     attracts attention) 

Cheng, L. ; Gosseries, O. & al., BMC Neurology, 2013

Localisation to sounds 

 patient’s own name

van Ommen et al., J Neurology, 2019

Resistance to eyes 

opening

6/23 UWS

 preserved brain 

metabolism 

MCS? 



Nociception Coma Scale-Revised
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Total score : 0-9
Pain threshold > 4

Chatelle et al., JNNP 2012, Chatelle et al., NNR, 2014, Chatelle & De Val et al. Clin J Pain 2015

Assessing pain in

non-communicative

patients  NCS-R

In ICU



Conclusion

USE the CRS-R – level of consciousness – UWS vs MCS

 + includes all MCS criteria & guidelines (administration & rating)

 Use a mirror & patient’s own name  auto-referential stimuli

 5 most frequent items (VP, VF, command following, localisation to 

pain, automatic motor reaction)

 One assessment is NOT enough !

USE the NCS-R 

 > 4  potential pain

 + evaluate antalgic treatment
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Giacino et al., Neurology, 2002; Bruno et al, J Neurology, 2011; Chatelle et al, Arch Phys Med Rehab, 2016; Wannez et al, Annals of 

Neurology, 2017 ; Wannez et al., Brain Inj, 2017 ; Wannez et al, Neuropsych Rehabil, 2017



Thank you

29/03/18

athibaut@uliege.be

CRS-R workshop in Liège this fall 

mailto:athibaut@uliege.be

